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Over the years, there have been increased 
applications of data communications, data 
a ap a wa entry and data processing terminals. Some 
JSSh^I of these take the form of crt displays, 
teleprinters and magnetic tape systems. Although 
different, they have one item in common— a keyboard. 

In today’s environment there is a high mobility of 
people within companies and within industries. In 
order to improve throughput between man and ma- 
chine. manufacturers must provide standardized in- 
terfaces. Today, and in the foreseeable future, com- 
puter terminals will use typewriter-like keyboards as 
the principal link between man and machine. Fur- 
ther. “man" as defined will range from scientist to 
housewife to kindergarten student. 

With this expectation, keyboard standardization is 
imperative if we are to optimize the benefits to 
society. 

The keyboard arrangement on almost every type- 
writer in use in office or home is practically identical 
to the first developed by Christopher Sholes in 1873. 
Subsequent development of telecommunication and 
electric typewriters maintained his basic alphanumer- 
ic arrangement. Research consistently revealed that 
the over-riding criterion for continued use was the 
millions of people already familiar and those trained 
annually in schools) w'ith this arrangement. 
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American Standard Code for Information Inter- 
change— ascii X3.4 68 (see Fig. 1). 

Simultaneously there emerged a new technology 
for processing data; optical character recognition 
ocr . This led to the development of the American 
Standard Character set for Optical Character Recog- 
nition (X3.17 1966). 

The standard electric typewriter array (X4. 
7 1966) accommodated 81 of the 128 coded charac- 
ters assigned in ascii— and in ocr. All but the four 
abstract symbols had equivalents in ascii. As a result, 
x\si formed a committee of technical experts from 
user, government and manufacturing organizations 
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Codes and keyboards 


Keyboards associated with more recently devel- 
oped equipment have as their primary function the 
generation of a coded signal. During the 1960s, the 
inadequacy of existing codes was highlighted by the 
increased sophistication of data communications, the 
widespread use of high speed electronic computers 
for data processing and information interchange and 
the international pressures for development of a 
common code. 

Under the sponsorship of the Business Equipment 
Manufacturers’ Association (bema), the American 
National Standards Institute (ansi) worked with the 
International Standards Organization (iso) to devel- 
op a standard code for information interchange. 
Worldwide, this code has been adopted as the Inter- 
national Standard Code for Information Interchange 
(R646). In the United States, it is known as the 



1. ASCII Code Chart. 


to develop standard alphanumeric keyboard ar- 
rangements accommodating the character sets o A 
sscii and ocn. The committee after several years of 
work has recently submitted the proposed standard to 
\nsi for final approval. 

This standard, as are all ansi standards, is devel- 
oped for voluntary usage by the industry, the public, 
and the government. The means by which keyboards 
utilizing these arrangements are to encode the char- 
acters is not prescribed. This also applies to the* 
physical characteristics such as size, shape, skew, and 
force displacement of the keys; such items are consid 
ered proprietary. However, it does define a con- 
tiguous character array and the relative location oj 

the keys. T5 

(Continued on page 34, 
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In addition, the following criteria were adopted 
(not listed in order of priority) to reflect the needed 
transition from historically developed keyboard de- 
signs to a standard. 

1. The keyboard arrangement should accommo- 
date all 128 ( graphic and control) characters of ascii 

and all 57 characters of ocr. 

2. The location of a specific character should re- 
main unchanged in keyboard arrangements accom- 
modating fewer than the complete set of characters. 

3. The keyboard arrangements should: 

a. Facilitate simplicity of design, 

b. provide ease of operation, 

c. minimize operator training and retraining, 

d. be acceptable for international standardiza- 
tion, 

e. have maximum resemblance to present ottice 
electric t> pewriter. data communication and 
data processing keyboard arrangements, 

f. minimize the total number of graphic keys, 
and 

g. minimize the total number of function keys. 

The need for human factors consultation and guid- 
ance was recognized early in the committee’s deliber- 
ations. Experts from universities, industry govern- 
ment and private consulting firms volunteered their 
time and talent. Constant communication was main- 
tained Thev reviewed the four row arrangement and 
assisted in the location of the most frequently used 
alphabetic, numeric and punctuation characters. This 
group agreed with the necessity of maintaining the 
traditional t\ pewriter-like placement of characters. 

Subsequent work within the International Stan- 
dards Organization supported this decision by 
ing the traditional “Sholes" arrangement for the 26 
alphabet, 10 numeric, period and comma characters as 


the basis for a proposed international recommenda- 
tion. The current international proposal is almost 
identical to the U.S.A. proposed standard. 




The proposed standard 

The proposed standard (x4A9/199B) provides two 
arrays for implementing the ascii character sets. The 
two arrangements are identical in the placement of 
the alphabetics and numerics but differ slightly in the 
placement of some symbols. Further efforts to resolve 
this difference would have delayed the much needed 
standardization. 

The first keyboard arrangement (Fig. 2) assigns all 
of the characters of ascii in a tvpewriter-like array 
according to the logical bit pairing principle, and 
expected frequency of usage. The logical bit pairing 
principle specifically pairs characters on a key so that 
there is a single bit “shift. 

The second keyboard arrangement (fig. J) du- 
plicates the standard electric typewriter array 
\4.7 1966 and assigns the remaining graphic charac- 
ters according to expected frequency of usage 

Inboard and outboard locations are provided for 
the control characters of the United States of America 
Standard Code for Information Interchange Charac- 
ter Set The “inboard” control locations on bit paired 
kevboards shall be on the alphanumeric keys bit 
paired with the characters as shown^ in Fig. 4 (see 
page 36). The areas designated for “outboard” con- 
trols are located to the left and to the right of the 
alphanumeric area. The outboard control area is un- 
defined in the exact placement of keys because it will 
vary with application. The character del (Delete) 
when used on a key by itself shall be located in the 
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Fig. 2. Proposed U.S.A. Standard: Logical Bit Pairing. 
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Fig. 3. Proposed U.S.A. Standard: Typewriter Pairing 
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outboard control area. 

Both arrays provide for the full implementation of 
the asch character set. It was, however, recognized 
that in some instances the complete character set is 
not required. Also, some equipment cannot accom- 
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pjg, 4 . Proposed U.S.A. Stsndsrd: Inbosrd 
Control Mode. 


modate all of the keys in the array. Therefore, an 
orderlv means of providing keyboard arrangements of 
fewer characters have been incorporated in this 
proposal. 


Future program 

Many problems still confront the committee in 
relation to keyboard standardization. Work will begin 
in the following areas: 

Identifying and positioning. 

1 Numeric clusters. Traditionally, numerics have 
been assigned to the top row of the keyboard. This 
has been satisfactory when an operator is engaged 
primarily in tvping text with an occasional street 
address or date. Increasing the numeric content by 
40% or 60% can alter the throughput sigmficant- 
fv, hence the need for a more efficient array of the 
numerics. The questions are where and how. \\ here 
—inboard (as the kev entry), or outboard (as in other 
devices)? How-according to the standard 10-kev ar- 
ras, or as arranged in the widely-used keypunch, or in 
the new and wideh -implemented touch-tone array. 

o Frequently used (outboard) control characters. 
BACKSPACE and' TAB have a fairly consistent position 
assignment, carriage return and line feed loca- 
tions have varied in the right hand outboard area. In 
some systems, thev have been combined into a ' new 
line” control. The use of other control characters are 
largely dependent on the terminal’s function as part 
of a system. In some instances, not all control cnarac- 
ters will be needed; which will be used most fie- 
quentlv, and in what position? 

3. Control characters not now in ascii or OCR, yet 
needed for new crt and key entry devices. Specific- 
code assignments for x.mit, erase, attention, home 
and cursor arrows, used as local control on crt de- 
vices, do not exist. Similarly, there are no group 
erase, character euase and others needed for ocr 
document preparation. Is there a need to standardize 
on an array for the newer key entry devices, which 
also have many special control characters, such as 
ERROR RESET and left zero following the traditional 
keypunch array? 

Research. 

\V e know that many so-called dedicated systems 
utilize special function symbols. While in the past 
these systems had restricted access and limited use, 
lo their worldwide availability is rapidly changing 




through time-sharing. 

With the addition of control keys and 
character sets, the same basic keyboard will 
adapted to communications and direct processor 
try. It has been estimated that, within seveial 
nearly a quarter of a million keyboards will be 
for direct data processing through data 
tions networks. 

A large proportion of operators will be exposed 
keyboards serving functions, which seveial years ago 
were distinct, but which are being merged more , 
frequently so that the three functions-local docu- 
ment production, communications, and direct proces- ■ 
sor entry— will become inseparable. Conservative in- 
dications are that, within a few years, there will be 
close to two million keyboard devices serving these g 
three functions. With such a large number of key- 
boards, for the sake of consistency for the operator, 
standardization is an important consideration. 

With such wide-spread usage, small changes in 
operator performance could result in a significant® 
overall effect. If we were to postulate, conservatively, 
a two-hour-per-day use for the projected two million . 
keyboard devices, the usage per year would total 500 , 
million man-hours. Assuming a standard keyboard .. .j 
could be developed that would result m a halt per 
cent increase in throughput and a half per cent 
reduction in error rate, a conservative estimate of? 
effective savings would exceed two million hours per 

vear in the United States. . , 

It is rather obvious that the future program ot woric. 
for this committee is indeed an important task. .Tl 
Comments and suggestions relative to the proposed • 
standard and future program of work are welcome ;■ 
and should be directed to the ansi, 1430 Broadway, ; 


Mo... Ynrlf N Y. 10018. 


Mr. Ancona (left) is currently director of standards, 
IBM Office Products Oiv., a pos.t.on he has held^ 
since 1967. He joined IBM in 1952 and has se 
in Customer Engineering, Sales Engineering, and as 
technical assistant to the OPD director of standards.. 
He is a charter member and vice chairman of the 
ANSI Subcommittee, Keyboard Arrangemen . • 

Garland (center) is a project engineer in r&d fot _th 
Teletype Corp., Chicago. He is a member of ASM|, 
and is active in the standardization programs spon 
sored by ANSI, BEMA, and EIA. Mr. Tropsa ( r 'B l T> 
is field sales manager for Keyboards produced 
Micro Switch, a division of Honeywell Inc. He has, 
been with Micro Switch since 1951 . He is a 
of the BEMA sponsored ANSI committee for 
veloping standards for coded keyboards. 
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